In this paper, a deterministic inventory model is developed for deteriorating items in which shortages are allowed and salvage value is incorporated to the deteriorated items. In this model the demand rate is constant, deterioration rate is time dependent with weibull's distribution and holding cost is a linear function of time. The model is solved analytically by minimizing the total inventory cost. Numerical analysis is provided to illustrate the solution and application of the model. The model can be applied to optimizing the total inventory cost for the business enterprises where holding cost and deterioration rate both are time dependent and salvage value is incorporated to the deteriorated items.
Introduction
Deterioration is defined as decay or damage such that the item cannot be used for its original purposes. The effect of deterioration is very important in many inventory systems.
Food item, Pharmaceuticals and radioactive substances are example of items in which sufficient deterioration can take place during the normal storage period of the units and consequently this loss must be taken into account when analyzing the system, as deterioration of an item and holding cost of inventory depends upon the time. It would be more reasonable and realistic if we assume the deterioration and holding cost both as a time dependent function. Ghare and Schrader [1963] initially worked in this field and they extended Harris [1915] EOQ model with deterioration and shortages. Goyal and Giri [2001] gave a survey on recent trends in the inventory modeling of deteriorating items. Lee 
Assumption and Notations
The mathematical model is based on the following assumptions and notations.
Assumptions
 Demand rate is constant and known.
 The lead time is zero or negligible.
 The replenishment rate is infinite.  The holding cost is a linear function of time i.e., H(t) = a + b t (a>0,b>0)
 The deteriorated units cannot be repaired or replaced during the period under review.
Notations
 C: purchase cost per unit.
 C3: ordering cost per order.
 H (t):
holding cost per unit per unit time, H (t) = a +b t. 
Mathematical Formulation
The rate of change of inventory during positive stock period [0,t1] and shortage period [t1,T] is governed by the following differential equations
With boundary condition Q1 (t) =Q2 (t) =0 at t=t1 , Q1 (t) =IM at t=0 and Q2 (t) =IB at t=T 
dQ t t Q t R dt
With the boundary conditions are Q1 (0) =IM and Q1 ( 1 t ) = 0.
The solution of the linear differential equation (3) is:
  
With boundary condition Q2 (t1) = 0 and Q2 (T) = IB
The solution of differential equation (5) is
Therefore the total cost per replenishment cycle consists of the following components:
1. Inventory holding cost   Thus objective function of this inventory system, total cost function per time unit
IHC R t t t t a bt dt
Putting the values of above cost components in this total cost equation then
The necessary condition for the total cost per time unit, to be minimize is 
Numerical Illustration and Sensitivity Analysis
Consider an inventory system with the following parametric values in proper units: R=2000, a=2.0, b=1.5, C=10, π=50, A=50, α=0.15, β=1.5, γ=0.10. 
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The above numerical illustration shows that the model is quite stable by changing in the parameter of the model.
If we plot the total cost function (13) 
